be remembered. Many of our patients in executive or general administrative positions have been off work for only half a day after quite extensive hand surgery. Married women have been able to undergo treatment yet able to manage their young children with minimal disturbance to family life. We suspect that many surgeons do not realize the upset that admission to hospital can cause to a whole family, with the breadwinner often having to stay at home, unpaid, to look after the dependants. This applies particularly to the self-employed man who previously avoided necessary treatment because of his difficult business situation.
The fact that 1,500 patients have been treated in this unit without serious mishap reflects the high standards of surgery. The fact that the unit is managed and run entirely by the sister-in-charge (with a consultant as adviser only) and has run so well reflects a new relationship between the nursing staff and doctors which might apply to those special investigative units now required for the practice of modem medicine.
Such a surgical unit appears to work well within a metro. politan area where no great distance of travel is involved, though about 10% of all the patients lived more than 20 miles (32 km) from the hospital. We have not used premedication in any patient and doubt its requirement, and this means that patients can use their own transport, within the physical disability of the operative site; such features are of course discussed at the first interview.
The friends of Hammersmith Hospital provided curtains and a carpet for the waiting room and furniture for the recovery room.
We are grateful for their financial assistance. British Medical Journal, 1971, 4, 96-100 "Circumstantial evidence is a very tricky thing-it may seem to point very straight to one thing, but if you shift your own point of view a little, you may find it pointing in an equally uncompromising manner to something entirely different."-The Boscombe Valey Mystery, Sir Arthur Conan Doyle.
There is still much dispute about whether a clear-cut causeand-effect relationship between halothane anaesthesia and liver damage has been established. Arguments in favour of the existence of "halothane hepatitis" seem partly to be based on concepts which are sometimes difficult to accept, since they make assumptions about the antigenic features and metabolism of halothane which are not justified by current knowledge. It is the purpose of this review to make a critical appraisal of the available data and to assess the present situation. The largest of these (the United States National Halothane Study)IO reviewed the incidence of fatal massive hepatic necrosis occurring within six weeks of anaesthesia in some 850,000 patients undergoing surgery in 34 hospitals. About 250,000 of these patients received halothane. Eighty-two cases of fatal massive hepatic necrosis were recorded of which all but nine could be explained on the basis of either the patient's known disease or the surgical procedure or a recognizable postoperative complication. Hence nine cases were attributed to the anaesthetic agent; seven of these nine unexplained cases had received halothane and four of the seven had previously received halothane within six weeks of the final operative procedure. Reports on four of these seven cases, however, had already been published, and two others were known to the participating hospitals before the start of the study. So from this extensive review only one new case of massive hepatic necrosis associated with halothane was elicited. The committee concluded that "unexplained fever and jaundice in a specific patient might reasonably be considered a contraindication to its subsequent use." Later Dykes and Bunker2 drew attention to the fact that "there was not a single patient in the National Halothane Study who was jaundiced after the administration of halothane, who died after a second administration, and who was found at necropsy to have suffered massive or intermediate hepatic necrosis."
Historical
A statistic from this study concerning the incidence of fatal massive hepatic necrosis attributed to halothane is widely quoted. The overall incidence of massive hepatic necrosis was approximately 1 in 10,000-that is, 82 in 850,000-regardless of the anaesthetic agent used; but in only nine of these patients-of whom seven received halothane-was it felt that massive hepatic necrosis could be attributed to the anaesthetic agent itself. Therefore at worst the true incidence of massive hepatic necrosis associated with halothane in this series was seven out of 250,000 or about 1 in 35,000, and not, as is sometimes stated, 1 in 10,000. It must also be recognized that the knowledge of the "pre-existence" of six of these seven cases may have prejudiced the validity of this statistic.
From this and other studies " 13-15 '9 20 were not able to give the number of patients who were subjected to halothane in relation to the number who died with massive hepatic necrosis, and much of their information is, it would seem, second hand. An example of the risk of relying on such reports can be seen in a recent paper2l in which eight patients were described as surviving an attack of jaundice after halothane anaesthesia. From the case histories given, two of these patients, in actual fact, did not receive halothane; one was given methoxyflurane (Penthrane) and the other fluroxene (Fluoromar).
Hughes and Powell22 described a greater than 2% incidence of severe liver damage in a small series of patients subjected to multiple halothane anaesthetics. Had this liver damage been directly related to the administration of halothane one might reasonably expect this to have been confirmed by other centres, since up to the present time halothane had been used for more than 50 million anaesthetics.
In a series of 11 cases reported by Sharpstone and his colleagues23 unexplained postoperative fever occurred in nine and jaundice in three patients after a previous halothane anaesthetic. All of these patients subsequently received further halothane anaesthetics and six died of massive hepatic necrosis; it was concluded that halothane was responsible.
No other diagnosis appears to have been thought likely, yet five of these patients were suffering from malignant disease, one had cholelithiasis with a subphrenic abscess, and one had cirrhosis of the liver. This latter patient24 developed a severe urinary infection after his initial halothane anaesthetic, yet his postoperative fever was described as "unexplained."
PATTERNS OF FEVER AND JAUNDICE
Sharpstone and his colleagues support the view that unexplained postoperative fever or jaundice after halothane should be an indication to avoid further halothane anaesthesia.
Trey and his colleagues, '9 Since the signs and symptoms of viral hepatitis are similar to those described in cases of alleged "halothane hepatitis," it has been suggested that all such cases are, in fact, viral in origin.49 On the other hand it has recently been claimed50-52 that it is possible, on either clinicopathological or morbid anatomical grounds alone-by the use of light and electron microscopy-to differentiate between liver damage due to viral infection and that allegedly caused by halothane. Unfortunately in all of the above studies the clinical history and biochemical findings were available to the pathologist. In contrast, where liver sections were unlabelled and clinical histories were not available the panel of expert pathologists associated with the National Halothane Study was unable to distinguish between massive hepatic necrosis occurring after viral hepatitis compared with that alleged to occur after halothane anaesthesia.53 Hence until liver damage in patients with alleged halothane hepatitis can be clearly distinguished from that seen in viral hepatitis, or unequivocal diagnostic tests are devised for the possible viruses involved, it will remain impossible in any individual case to exclude a viral cause.
HYPERSENSITIVITY
For a drug to act as an antigen in a hypersensitivity response certain criteria should be satisfied. (a) The drug should be a large or a reactive small molecule or be capable of combining with proteins or other molecules in a body or be metabolized to a substance which can do the same. (b) Rashes, eosinophilia, arthralgia, fever, or other signs of hypersensitivity are commonly seen. (c) There is usually a history of previous exposure to the antigen. (d) Hypersensitivity once established is usually long-standing, though delayed hypersensitivity tends to diminish with time.
Halothane is a small, chemically unreactive and poorly water-soluble molecule. Neither halothane nor any known metabolite of halothane combines with proteins; it has been suggested that halothane may combine with mitochondria,54 but this is speculative. The various stigmata of hypersensitivity have been neither consistently nor commonly observed. Attention has already been drawn to the difficulty in interpretation of rashes, fever, and eosinophilia associated with surgery and anaesthesia.
Clinically, drug hypersensitivity usually occurs after a history of previous exposure. Hypersensitivity responses do, however, occur after a single exposure-for example, after chlorpromazine-but it should be noted that chlorpromazine binds with mitochondria55 and could therefore act as a hapten. Furthermore, genetic links have been shown.56 Once drug hypersensitivity is established further exposure leads to a reaction in a high percentage of cases-for example, about 40% with chlorpromazine.56 The sequence, halothane->liver dysfunction-further halothane->no damage, has been reported in all of four patients by Dykes and his colleagues. '4 It has been suggested,57 however, that "halothane hypersensitivity" does not persist for longer than two to three months, and the interval between successive halothane administrations was longer than this in two of these four patients. It is also of interest that Burns58 recently reported the cases of two patients who were subjected to three halothane anaesthetics within three months. In each case jaundice occurred after the second anaesthetic but not the third.
Several tests are claimed to show the presence of an immunological response to halothane; these include the presence of antimitochondrial antibodies in relatively high titre, and induced lymphocyte stimulation. Tests for antimitochondrial antibodies have been positive in some but not all of the patients with alleged "halothane hepatitis. "54 59 60 It must be stressed that antimitochondrial antibodies may be found in a variety of liver disorders not associated with surgery or anaesthesia.54 60 The administration of carbon tetrachloride to rats has also been found to produce antimitochondrial antibodies,60 suggesting that the production of these antibodies may merely result from liver damage; the implication being that liver damage releases tissue-specific antigen to which the subject may not have acquired a full immunological tolerance.
Stimulation of lymphocytes by specific antigen in clinical hypersensitivity and by plant mitogens may result in increased uptake of tritiated thymidine by the cultured cells. Paronetto and Popper59 used this test to study 15 patients with alleged "halothane hepatitis" and showed increased uptake-that is, lymphocyte stimulation in 10, and inhibition in three others. Some of the positive levels of stimulation, however, were only marginally higher than the upper limit of the normal controls, and the highest levels were recorded in two patients after single exposure only-one to halothane and one to methoxyflurane. If these findings are valid the implication is that halothane itself is the antigen, since it was used to provoke the lymphocyte stimulation in these patients. The need now is for more accurate and detailed information about all cases of liver dysfunction occurring after any anaesthetic procedure, so that the extent of the problem as a whole may be determined and attempts made to elucidate its mechanism.
Meanwhile the verdict against halothane remains, as in Scottish law, not proven.
Vasectomy as a method of contraception must be considered from two different aspects-the problem of the population explosion and the personal one of the married couple. The global problem of population control is scarcely recognized, even in those countries with a rapidly increasing population. The greatest single obstacle to the economic and social advancement of the majority in the developing world is rampant population growth. In India, where over 8 million men have already had a vasectomy, a million new lives are added to the population every month. The Philippine Islands currently have a population of 37 million; at the present rate of growth St. Peter's Hospital, London W.C.2 DAVID M. WALLACE, Mss., F.R.C.S., Surgeon PETER RIDDLE, M.S., F.R.C.S., Surgeon these islands would have to support over 100 million people in 35 years' time unless some form of population control is instituted. Sixteen centuries were required to double the world population after the birth of Christ, but the present population will double in 35 years. A child born today in a world of 3 billion people will expect to see an increase to 15 billion, and his grandchild will live in a world of 60 billion.1
Predicting population changes is a favourite sport of professional demographers. The population of North America, with a growth rate of 1-1% per year, could double in the next 63 years. Latin America could double its population in 24 years. Europe has an average growth rate of 0-8%, which gives a doubling time of 88 years. The populations of France, Switzerland, and the Netherlands could double in 
